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1.0 Introduction

This report presents the results of the September 2009 groundwater sampling event for the
underground recovery system at the Caribbean Petroleum Refining, LP (CPR) facility in
Bayamon, Puerto Rico. The groundwater sampling work is being done semiannually according
to the interim measures component of a 1995 RCRA 3008(h) Administrative Order of Consent
for the facility. CPR retained Anderson-Mulholland & Associates, Inc. (AMAI) to conduct the
groundwater sampling and to prepare this report.

The objectives of the groundwater sampling at the underground recovery monitoring system
were to:

. Assess any migration of dissolved constituents in the uppermost clayey-sediment
and underlying unlithified carbonate sediment water-bearing zones resulting from
a free-phase hydrocarbon (FPH) plume in the central part of the facility.

. Assess if the groundwater quality at the northern property boundary has been
impacted by the FPH plume.

. Assess the potential impact of upgradient contamination from the FPH plume on
the CPR equalization basin, which is being sampled separately as part of the
ongoing Sitewide Groundwater Monitoring Program (SGMP) and interim status
groundwater monitoring.

1.1 Background Information

The boundary of the CPR facility with respect to the surrounding community of Bayamon,
Puerto Rico is illustrated in Figure 1. The layout of the facility and locations of general
operational areas are illustrated in Figure 2.

The facility is located near the boundary of the northern coastal plain and the foothills of Puerto
Rico. Topography at the facility is relatively smooth. Land surface elevations range from about
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33 ft above mean sea level (amsl) at the southern facility border to about 6 ft amsl at the northern
border.

1.2 Groundwater Monitoring System and Sampling Program

The CPR underground recovery monitoring system consists of 131 groundwater monitoring
wells. Sixteen of these wells are used for the groundwater sampling program; their locations are
illustrated in Figure 3. The sixteen wells were selected at locations and depths that would
provide information for evaluating potential downgradient migration of dissolved constituents
from the FPH plume at the facility. Five of the sampled wells monitor the upper clayey-
sediment water-bearing zone (Zone A) and eleven monitor the unlithified carbonate sediment
zone (Zone B). The hydrogeology of these zones is discussed below.

Groundwater sampling is performed on a semiannual basis in March and September. Sixteen
wells are sampled in March and ten wells are sampled in September. Samples from all the wells
are analyzed for volatile organic compounds (VOCs) and dissolved lead. Also, samples from
two of the wells (MW-21B and MW-78B) are analyzed for dissolved mercury. Table 1 presents
a summary of the sampling schedule, including the sampling frequency, analyses, and rationale
for selection. The U.S. Environmental Protection Agency (EPA) in letters dated March 12, 1997
and September 14, 1998 agreed to the current sampling schedule.

Additionally, as part of the ongoing SGMP, samples from wells MW-20B, MW-21B, MW-75B,
MW-76B2, MW-77B, and MW-78B are being analyzed for dissolved arsenic as of March 2004.

Several replacement wells were installed during February-May 2003 as part of the SGMP. Well
MW-13B was replaced with well MW-13B2; well MW-15B was replaced by MW-15B2; well
MW-16B was replaced with well MW-16B2; and well MW-76B was replaced with well MW-
76B2. The rationale for well replacement and the construction details for the wells are provided
in the January 2004 SGMP Draft Final Report. In addition, well MW-14A2 was installed during
December 2005 as a replacement for well MW-14A, which was destroyed during construction
activities.

The wells for the semi-annual sampling program are located with the intention of providing a
comprehensive view of contaminant presence and migration at the CPR facility. Wells are
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upgradient and downgradient relevant to groundwater flow, as well as within the facility itself.
Wells MW-20B, MW-21B, MW-75B, MW-76B2, MW-77B, MW-78B are situated along the
downgradient border of the facility. Wells MW-13B2, MW-14A2, MW-14B, MW-15A, MW-
MW-15B2, MW-16A, MW-16B2, MW-37A, MW-63A are situated within the interior of the
facility. Well MW-18D is situated upgradient of the facility.

1.3 Hydrogeology

The uppermost hydrogeology at the CPR facility is composed of two general units: a non-
carbonate sediment overburden and an underlying unlithified carbonate sediment. Borehole
information from the CPR facility shows that the overburden thickness varies from about 10 ft at
the southern perimeter of the facility to about 90 ft at the northern perimeter.

The overburden consists predominantly of silt and clay with some fine sand. The fine sand is
present within the clayey silt matrix, and as thin layers, seams, and lenses. The uppermost water-
bearing zone (identified in this report as Zone A) is contained within the clayey-sediment
overburden and has relatively low water-transmitting capacity. The material beneath the
overburden consists of unlithified carbonate sediments (identified in this report as Zone B).

As part of the semiannual groundwater sampling program, groundwater samples are collected
and analyzed from both water-bearing zones (Zones A and B).

The above description of the site-specific hydrogeology is summarized from detailed description
presented in the geologic evaluation report for the facility (RCRA Facility Investigation, Dye
Tracer Testing Program: Geological Evaluation, prepared by Anderson-Mulholland &
Associates, Inc., October 2001). The geologic evaluation report included the results of three
deep test borings performed within the facility area.

1.4 Groundwater Elevation and Flow Direction

Groundwater levels and flow direction in the clayey-sediment overburden (Zone A) and in the
unlithified carbonate sediment water-bearing zone (Zone B) are illustrated in Figures 4 and 5,
respectively. The sixteen wells that are included in the underground recovery system
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sampling program are prominently labeled on the figures. The groundwater elevation maps were
constructed as part of the work for the underground recovery system data summary reports that
submitted to EPA under separate cover on a quarterly basis. Data used to construct the
groundwater elevation maps are included in these quarterly reports along with maps showing
individual well identifications.

The general horizontal groundwater flow direction in the uppermost clayey-sediment water-
bearing zone (Zone A) illustrated in Figure 4 is generally to the north, although groundwater
mounds and depressions that occur in the central portion of the facility indicate localized
deviations.

The groundwater flow direction in the unlithified carbonate sediment zone (Zone B) illustrated in
Figure 5 generally ranges from the north to the northeast. A groundwater depression occurs in
the central portion of the facility, possibly related to the pumping of groundwater from the
underground recovery system. An easterly flow component also occurs in the northern portion
of the facility. The groundwater flow direction at the CPR facility generally conforms to the
regional flow direction, which is to the north toward the Atlantic Ocean (U.S. Geological Survey,
Atlas of Ground-Water Resources in Puerto Rico and the U.S. Virgin Islands, Water-Resource
Investigations Report 94-4198).

The extent of the FPH plume at the CPR facility, which is illustrated in Figure 6, has been fairly
stable over time. As part of the ongoing work for the underground recovery system, 22 recovery
wells, situated within the plume, are equipped with automatic FPH recovery pumps. FPH is also
pumped on a weekly basis at 28 supplemental recovery wells and on a monthly basis at 10
supplemental recovery wells using a bailer. On a monthly basis, groundwater level and FPH
thickness data are collected from all the underground recovery system wells to evaluate the
hydrogeologic conditions and FPH recovery characteristics. Quarterly reports summarizing the
monitoring data are submitted to EPA and the Puerto Rico Environmental Quality Board
(PREQB).

1.5 Previous Groundwater Sampling Work

Semiannual groundwater sampling for benzene, toluene, ethylbenzene, and xylene (BTEX), and
dissolved lead has been performed since June 1989. Eight wells (MW-14B, MW-18D, MW-

ANDERSON MULHOLLAND & ASSOCIATES, INC. 4



Underground Recovery System, Groundwater Quality Sampling Report, September 2009 Sampling Event
Caribbean Petroleum Refining, LP
Bayamén, Puerto Rico

MW-21B, MW-75B, MW-76B, MW-77B, and MW-78B) were monitored from June 1989 to
April 1991; the current group of sixteen wells have been monitored from September 1991 to
present, although as discussed above four replacement wells (MW-13B2, MW-15B2, MW-16B2,
and MW-76B2) are being monitored as of March 2004 and one replacement well, MW-14A2, is
being monitored as of March 2006. BTEX compounds were selected for analysis because they
represent the more mobile groundwater constituents of dissolved hydrocarbons and complement
the existing groundwater historical data base. Dissolved lead was selected because prior

of the refinery produced leaded gasoline. Historical BTEX and lead results are presented in
Section 3.

In March and September 1996, samples from the sixteen wells were analyzed for Target
Compound List (TCL) VOCs/BNAs and Target Analyte List (TAL) metals according to the
Consent Order. In view of the sampling results, EPA in a letter dated March 12, 1997 agreed to
a revised list of sampling parameters consisting of VOCs and dissolved lead at all sixteen wells
and dissolved mercury at wells MW-21B and MW-78B.

Replacement wells MW-13B2, MW-15B2, MW-16B2, and MW-76B2 were sampled for TCL
VOCs/BNAs, and Modified Skinner List metals in May-July and October 2003 as part of the
Sitewide Groundwater Monitoring Program.
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2.0 Work Performed

Groundwater samples were collected from ten monitoring wells in the CPR underground
recovery system. Samples were collected and analyzed for VOCs from wells MW-14B, MW-
16B2, MW-18D, MW-20B, MW-21B, MW-37A, MW-75B, MW-76B2, and MW-77B, and
MW-78B, and with the exception of MW-78B, these wells were also sampled for dissolved lead
analysis. Due to high turbidity in the sample from well MW-78B (likely due to malfunction of
the field filter), it was not analyzed for dissolved metals. The sample from well MW-21B was
analyzed for dissolved mercury. The samples from wells MW-20B, MW-21B, MW-75B, MW-
76B2, and MW-77B were analyzed for dissolved arsenic. The semiannual groundwater
sampling schedule is summarized in Table 1.

The samples were analyzed for VOCs using SW-846 Method 8260B. Samples for arsenic and
lead were analyzed using SW-846 Method 6010B and for mercury using SW-846 Method
7470A. Accutest Laboratories Inc., of Dayton, New Jersey, analyzed the samples. The
groundwater sampling work was performed according to the field and quality assurance/quality
control (QA/QC) procedures set forth in the Field Sampling Plan and the Quality Assurance
Project Plan (QAPP) for the groundwater monitoring program. The sampling work was
performed during September 22-24, 2009.

The general groundwater sampling protocol at each well was as follows. The well was
inspected, the groundwater and well depths were noted, and the casing water volume was
computed. Where possible, at least three casing volumes were purged from the well prior to
sampling. A centrifugal pump and/or Waterra inertial pump with dedicated polyethylene hose
were used for well purging. Consistent with previous sampling events, a Waterra inertial pump
with dedicated polyethylene tubing was used for groundwater sampling. The pump intake was
located within or slightly above the screened section of the well. Sampling was performed
within two to three hours of purging or after a well had recovered to 80% of its initial volume.
VOC samples were collected first followed by the metal samples. VOC samples were preserved
with HCI and metal samples were preserved with nitric acid to a pH of less than 2. Samples for
metals were field filtered prior to preservation using dedicated disposable 0.45 micron filters.
The samples were preserved on ice for shipping to the laboratory.
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The groundwater sampling procedure included recording field measurements of the purge water
for pH, temperature, turbidity, and specific conductivity. The field measurements were made at
the commencement of purging, during purging, and at the completion of purging. The field
parameters were evaluated for stability prior to sampling. Groundwater sampling field data
sheets showing the purge data are included in Appendix A.

Well purging and sampling statistics, including initial groundwater levels prior to purging, are
presented in Table 2. Specific conductivity, pH, temperature and turbidity field measurements
are presented in Table 3. The specific conductivity, pH, temperature, and turbidity values
presented in the table were those measured at the completion of purging, which are believed to
be the most representative of groundwater conditions.

Field quality control samples consisted of a trip blank and a duplicate. An equipment blank was
not taken since dedicated sampling tubing and disposable field filters were used. Laboratory
data were validated and certified by a Puerto Rico licensed chemist as discussed in Section 3.
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3.0 Discussion and Evaluation of Results

A discussion and evaluation of the analytical results of the semiannual groundwater sampling at
the CPR underground recovery system are presented in this section. Groundwater data were
compared to groundwater screening levels. Screening levels include EPA Maximum
Contaminant Levels (MCLs) and, where MCLs are not available, EPA Region 3 tap water
RBSLs (EPA Region 3, Oct. 2007). For lead, the EPA action level of 15 ug/L was used as a
groundwater screening level.

Summaries of VOC and dissolved metal groundwater sampling results are presented in Tables 4
and 5, respectively. Table 6 presents a historical summary of groundwater sampling results for
BTEX, which are common volatile constituents of petroleum hydrocarbons, and dissolved lead
from initial sampling in June 1989 to present.

3.1 Volatile Organic Compounds

No VOCs were detected above screening levels at any of the wells sampled with the exception of
trichloroethene (TCE) at well MW-75B. TCE is not a petroleum-related VOC and its presence is
not attributed to site activities.

BTEX was detected at well MW-14B (located in the central part of the facility, downgradient of
the FPH plume), but at concentrations below screening levels. At well MW-16B2 (located in the
central part of the facility downgradient of the FPH plume), 1,2 dichloropropane was detected,
but at a concentration below its screening level. Table 6, which presents historical BTEX data,
shows that the detection of BTEX constituents at well MW-14B is consistent with historical
results and that the concentrations generally appear to be stable. The BTEX source is attributed
to dissolution of the FPH plume with subsequent downgradient transport. The combined effects
of dilution, dispersion, adsorption, volatilization, and biodegradation appear to reduce the
concentration of any dissolved hydrocarbons downgradient of the plume and prevent off-site
migration.

TCE was detected above its MCL of 5 ug/L at well MW-75B (40.2 ug/L in primary and 40.7

in duplicate). TCE has been detected at MW-75B since initial sampling in March 1996 within a
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concentration range of 41.5 J to 106 ug/L. The current result is slightly below the historical
Tetrachloroethene (PCE), vinyl chloride and cis- and trans-1,2-dichloroethene (DCE) were also
detected at well MW-75B, but below screening levels. The source of the chlorinated

(TCE, PCE, vinyl chloride, and DCE) is attributed to Ft. Buchanan, which is upgradient of the
CPR facility. Ft. Buchanan is presently investigating the TCE plume originating from its

3.2 Dissolved Metals

Dissolved metals were not detected in any of the wells sampled during this event. Analytical
results for dissolved arsenic, lead, and mercury are presented in Table 5. (As discussed in
Section 2, well MW-78B was not analyzed for dissolved metals due to high turbidity in the
sample).

3.3 Data Quality

All data from the September 2009 sampling event were validated using EPA Region 2 SOPs,
EPA National Functional Guidelines, and EPA SW-846 Test Methods, and Puerto Rico certified
by Dr. Rafael Infante, a chemist licensed to practice the profession in Puerto Rico (License
#1888).

All data were found to be useable; some results were qualified as estimated. The data
validation/certification report is provided under separate cover as an electronic deliverable on
CD-ROM (in PDF format), which also includes an electronic version of this report. The full
laboratory data package is also included on the CD-ROM. (The CD-ROM is available upon
request, if not already provided with this report).

3.4 Ongoing Work

Groundwater sampling will continue on a semiannual basis. The next sampling event is
scheduled for March 2010.
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TABLE 1
Groundwater Sampling Schedule
Underground Recovery System
Caribbean Petroleum Refining LP
(Page 1 of 1)

Rationale for Selection

Downgradient of the FPH plume

Downgradient of the FPH plume

Generally downgradient of the FPH plume

Downgradient of the FPH plume

Downgradient of the FPH plume

Downgradient of the FPH plume

Downgradient of the FPH plume

Downgradient of the FPH plume

Generally downgradient of the FPH plume

Upgradient of the FPH plume

Northern facility boundary and downgradient

Northern facility boundary and downgradient

Northeastern facility boundary and generally downgradient

Northwestern facility boundary and generally downgradient

Northern facility boundary and downgradient

Northern facility boundary and downgradient

September Laboratory Analyses
Semiannual [ VOCs, Pb | As | Hg
Zone A
X X --
Zone B
X X --
X X --
X X --
X X X
X X X
X X X
X X X
X X X
X X X
10 | 10 | 6 |

Well No. March Laboratory Analyses
Semiannual [ VOCs, Pb | As
MW-14A2 X X --
MW-15A X X --
MW-16A X X --
MW-37A X X --
MW-63A X X --
MW-13B2 X X --
MW-14B X X --
MW-15B2 X X --
MW-16B2 X X --
MW-18D X X --
MW-20B X X X
MW-21B X X X
MW-75B X X X
MW-76B2 X X X
MW-77B X X X
MW-78B X X X
Total wells 16 | 16 | 6

Notes: 'X'indicates analysis performed. '--' indicates no analysis.

VOC analyses are for the Target Compound List

Wells with an 'A" suffix are completed in Zone A (overburden water-bearing zone)
Wells with a 'B' or 'D" suffix are completed in Zone B (carbonate sediment water-bearing zone)




TABLE 2
Well Purging and Sampling Statistics
Underground Recovery System, September 2009
Caribbean Petroleum Refining LP
(Page 1 of 1)

Well

Date of

Purging & Total

Time at Estimated Vol. Depth to

Depth to

Ref. Elev. D/W before Water Level end of of Purged  Water after Water before Time of

Number Sampling Depth (ft) (ftamsl) Purging (ft) (ft amsl) Purging  Water (gal.) Purging (ft) Sampling Sampling
37A 29-Sep 27.20 17.50 3.93 1357 16:21 7.5 25.04 5.23 18:15
14B 24-Sep 39.60 16.31 11.02 529 10:13 16 11.02 9.59 10:26
16B2 24-Sep 53.25 10.98 7.61 337 14:20 25 7.62 7.62 14:29
18D 24-Sep 41.21 31.78 10.84 2094 12:52 16 17.36 13.91 12:32
20B 22-Sep 84.00 9.13 3.98 515 12:00 45 4.02 4.01 12:14
21B 23-Sep 52.80 6.25 1.46 4.79 9:37 25 1.42 1.40 9:52
75B 23-Sep 56.00 6.27 1.10 517 12:19 30 1.12 1.10 13:19
76B2 23-Sep 58.00 12.98 1.80 11.18  18:23 30 7.83 7.80 18:34
77B 22-Sep  110.00 12.88 7.61 7.61 10:17 55 15.56 8.02 10:29
78B 22-Sep 85.30 8.40 3.32 508 13:48 45 14.72 3.34 14:12
Notes:

1. The measuring reference elevation for all wells was the top of the PVC casing.
2. Wells were purged with a centrifugal pump through dedicated polyethylene hose and sampled
using the same hose. Only Well MW-75B was purged with a bladder pump through dedicated
teflon lined polyethylene hose using low-flow inertial pumping and sampled through the same hose.
3. All wells had 2-inch diameter PVVC casing and screen, except for well 63A which had 4 inch.
Wells were screened at the bottom 10 ft.
4. Abbreviations: D/W = depth to water; amsl = above mean sea level; "--" = not available




TABLE 3

Field Measurements at Monitoring Wells

Underground Recovery System, September 2009

(Page 1 of 1)

Caribbean Petroleum Refining LP

Well No. pH T SC Turbidity PID
(Celsius) (uS/cm) (NTU) (ppm)
37A - 28.25 6.01 97.9 --
14B - 30.12 681 0.0 --
16B2 - 29.22 656 0.0 --
18D - 26.7 709 0.5 --
20B - 27.32 1247 0.00 --
21B - 27.39 842 3.8 --
75B - 27.9 692 0.0 --
76B2 - 26.65 692 0.0 --
77B - 26.35 541 70.0 --
78B -- 27.6 3060 2000.0 - -

Abbreviations:

T = temperature

SC = specific conductivity

PID = photoionization detector reading above background

Notes:

-Accurate pH values could not be obtained due to malfunction of water quality

meter during calibration.

-Temperature and SC readings shown were taken at completion of purging.




TABLE 4

Volatile Organic Compound Concentrations in Groundwater

Underground Recovery System, September 2009

Caribbean Petroleum Refining LP

(Page 1 of 1)

Sample ID MCL or MW-14B MW-16B2 MW-18D MW-20B MW-21B MW-37A MW-75B MW-75B(dup) MW-76B2 MW-77B MW-78B
Sample Date RBSL* 24-Sep-09 24-Sep-09 24-Sep-09 22-Sep-09 23-Sep-09 23-Sep-09 23-Sep-09 23-Sep-09 23-Sep-09 22-Sep-09 22-Sep-09
Analyte, reporting units are in ug/I

Acetone 5,500 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U 10U
Benzene 5 0.50 J 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Bromodichloromethane 80 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Bromoform 80 4U 4 U 4 U 4U 4 U 4 U 4 U 4 U 4U 4 U 4 U
Bromomethane 8.5 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U
2-Butanone (MEK) 7,000 10U 10U 10U 10U 10U 10U 10U 10U 10U 0ou 0ou
Carbon disulfide 1,000 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U
Carbon tetrachloride 5 1U] 1Ud 1Ud 1U] 1U 1UJ 1U 1UJ 1UJ 1UJ 1UJ
Chlorobenzene 100 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Chloroethane 3.6 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Chloroform 80 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Chloromethane 190 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Dibromochloromethane 80 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
1,1-Dichloroethane 900 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
1,2-Dichloroethane 5 1Ud 1U 1Ud 1U] 1UJ 1UJ 1U 1UJ 1UJ 1UJ 1UJ
1,1-Dichloroethene 7 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
cis-1,2-Dichloroethene 70 1U 1U 1U 1U 1U 1U 9.5 9.6 1U 1U 1U
trans-1,2-Dichloroethene 100 1U 1U 1U 1U 1U 1U 1.1 1.2 1U 1U 1U
1,2-Dichloropropane 5 1U 0.65 J 1U 1U 1U 1U 1U 1U 1U 1U 1U
cis-1,3-Dichloropropene 0.44 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
trans-1,3-Dichloropropene 0.44 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Ethylbenzene 700 0.78 J 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
2-Hexanone NA 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U
Methylene chloride 5 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U 2U
4-Methyl-2-Pentanone (MIBK) 6,300 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U
Styrene 100 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U 5U
1,1,2,2-Tetrachloroethane 0.053 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Tetrachloroethene 5 1U 1U 1U 1U 1U 1U 0.32J 1U 1U 1U 1U
Toluene 1,000 0.38 J 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
1,1,1-Trichloroethane 200 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
1,1,2-Trichloroethane 5 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U
Trichloroethene 5 1U 1U 1U 1U 1U 1U 40.2 40.7 1U 1U 1U
Vinyl chloride 2 1U 1U 1U 1U 1U 1U 1U 0.70 J 1U 1U 1U
Xylene (total) 10,000 3.0 1U 1U 1U 1U 1U 1U 1U 1U 1U 1U

Any results that exceed MCLs or RBSLs are shown bolded and shaded.

U - compound was analyzed for, but not detected at the concentration shown
J - estimated value based on data validation
Analyte concentrations in micrograms per liter, ug/I (or parts per billion [ppb])
Note 1: EPA Maximum Contaminant Levels (MCLs) are shown in bold. For compounds without MCLs, EPA Region 3 risk-based screening levels (RBSLs) for tap water (October 2007) are shown in italics.

NA - not available

UJ - compound was analyzed for, but not detected at the concentration shown. The reporting limit is estimated



TABLE 5
Dissolved Metal Concentrations in Groundwater
Underground Recovery System, September 2009
Caribbean Petroleum Refining LP
(Page 1 of 1)

Well Number EPA MW-14B MW-16B2 MW-18D MW-20B MW-21B
Sample Date MCLs 24-Sep-09 24-Sep-09 24-Sep-09 22-Sep-09 23-Sep-09
Arsenic 10 NA NA NA 24 U 24 U
Lead 15* 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U
Mercury 2 NA NA NA NA 0.082 U
Well Number EPA MW-37A MW-75B MW-76B2 MW-77B MW-78B
Sample Date MCLs 23-Sep-09 23-Sep-09 23-Sep-09 22-Sep-09 22-Sep-09
Arsenic 10 NA 24 U 24 U 2.4 U NA

Lead 15* 1.7 U 1.7 U 1.7 U 1.7 U NA

Mercury 2 NA NA NA NA NA

Analyte concentrations in micrograms per liter, ug/l (or parts per billion [ppb])

U - compound was analyzed for but not detected at the listed concentration

J - estimated concentration
* - EPA drinking water action level
NA - compound was not analyzed
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ANALYTES| SAMPLE Well Number

DATE
MW-138 MW-1382 MW-14A(2) MW-14B MW-15A MW-15B MW-15B2 MW-16A MW-16B MW-16B2 MW-18D MW-208  MW-21B MW-37A MW-63A MW-75B  MW-76B MW-76B2 MW-77B MW-78B

Benzene Jun-89 .-- .-- .-- 75 .-- .-- .-- .-- .-- .-- BDL BDL BDL -- -- 20 BDL .-- 4 BDL

(ug/l) Jul-89 - .-- .-- 147 .-- - - .-- .-- .-- BDL BDL BDL -- -- BDL BDL .-- BDL BDL
Oct-89 - .-- 10 - - .-- .-- BDL BDL BDL -- -- 31 BDL .-- BDL BDL
Oct-90 .-- .-- .-- .-- .-- .-- .-- .-- .-- .-- .-- .-- .-- .-- .-- .-- .-- .-- .-- .--
Apr-91 .-- .-- .-- 16 .-- .-- - .-- .-- .-- BDL BDL BDL .-- .-- 1 BDL .-- BDL BDL
Sep-92 156.6 .-- 15 3523 BDL BDL - 37 0.9 BDL BDL BDL 507.2 0.7 BDL BDL .-- BDL BDL
Apr-93 451.2 .-- BDL 190.2 BDL BDL .-- BDL BDL .-- BDL BDL BDL BDL BDL BDL BDL .-- BDL BDL
Oct-93 153 .-- BDL 24.2 BDL BDL .-- BDL BDL .-- BDL BDL BDL BDL BDL BDL BDL .-- BDL BDL
Apr-94 BDL .-- BDL 78.6 BDL BDL .-- BDL 112 .-- BDL BDL BDL 8620 0.55J BDL BDL .-- BDL BDL
Oct-94 BDL .-- BDL 117 BDL BDL - BDL 15.8 .-- BDL BDL BDL 4990 BDL BDL BDL .-- BDL BDL
Mar-95 BDL .-- BDL BDL BDL BDL - BDL 11.8 BDL BDL BDL 78.3 BDL BDL BDL .-- BDL BDL
Oct-95 BDL .-- BDL 358 BDL BDL .-- BDL BDL .-- 1.04 BDL BDL 83.9 BDL BDL BDL .-- BDL BDL
Mar-96 ou .-- ou 320E ou ou - ou ou .-- ou ou 2) 19 ou ou ou “-- ou ou
Sep-96 ou .-- ou 160 ou ou - ou ou ou ou ou 15] ou nou ou “-- ou ou
Mar-97 ou .-- 9J 60 ou ou “-- ou ou “-- ou ou ou 50U ou ou ou “-- nou ou
Sep-97 ou .-- ou 35 ou ou - ou ou “-- ou nou nou 50U ou ou ou “-- ou ou
Mar-98 ou .-- ou 21 ou ou - ou ou ou ou ou 2) ou ou ou “-- ou ou
Sep-98 ou .-- ou 19 ou ou - ou ou ou ou ou 6J nou ou ou “-- ou ou
Mar-99 ou .-- 22 15 ou ou - ou nou ou ou ou 20U ou ou ou “-- ou ou
Sep-99 .-- .-- .-- 2) .-- .-- .-- - ou “-- ou ou ou 15 “-- ou ou “-- ou ou
Mar-00 5J .-- 6J i) ou ou - ou ou “-- ou nou ou 6J ou ou ou “-- ou ou
Sep-00 .-- .-- .-- 8J .-- .-- - .-- ou ou ou ou 2) “-- ou ou “-- ou ou
Mar-01 ou .-- ou 3J ou ou “-- ou ou “-- ou ou ou ou ou ou ou “-- ou ou
Sep-01 .-- .-- .-- 1u .-- .-- - .-- 1u .-- 1u 1u 1u 1u “-- v 1u “-- 1u v
Mar-02 1u .-- 1u 16 1u 1u - 1u 1u 1u 1u 1u 1u 1u v v “-- 1u 1u
Sep-02 .-- .-- .-- 1u .-- .-- .-- .-- v .-- 1u 1u 1u 0.52J “-- 1u 1u “-- 1u v
Mar-03 .-- .-- 1u 1u .-- .-- .-- .-- .-- .-- 1u “-- “-- 1u 1u “-- 1u “-- 1u “--
Sep-03 .-- .-- .-- 12 .-- .-- .-- .-- .-- .-- 1u .-- .-- v “-- .-- .-- .-- 1u “--
Mar-04 - 1u 11 0.40J v - 1u 1u “-- 1u 1u 1u 1u 1u 1u v “-- v 1u 1u
Sep-04 - .-- .-- 1u .-- - .-- .-- .-- 1u 1u 1u v 1u “-- 1u 1u 1u v
Feb-05 .-- 1u .-- 0.43J 1u .-- 1u 1u “-- 1u 1u 1u 1u 1u v 1u “-- v 1u 1u
Sep-05 - .-- .-- 77 .-- - .-- .-- .-- 1u v 1u 1u v “-- 1u “-- 1u 1u 1u
Mar-06 - 1u 1u 1u 1u - 1u 1u “-- 1u 1u 1u 1u 1u 1u 1u 1u v v
Sep-06 .-- .-- .-- 1u .-- .-- .-- .-- .-- 1u 1u 1u 1u v “-- 1u “-- 1u 1u 1u
Mar-07 - 1u 1u 1u 1u - v 1u “-- 1u 1u 1u 1u 1u 1u 1u “-- 1u “-- v
Sep-07 - .-- .-- 1u .-- - .-- .-- .-- 1u v 1u 1u v “-- 1u 1u 1u 1u
Mar-08 - 1u 1u 1u 1u - 1u 1u “-- 1u 1u 1u 1u 1u 1u 1u 1u 1u 1u
Sep-08 - .-- .-- 1u .-- - .-- .-- .-- 1u 1u 1u 1u v “-- v 1u 1u 1u
Mar-09 .-- 1u 1u 1u 1u .-- v 1u “-- 1u 1u 1u 1u 1u 1u 1u “-- 1u 1u 1u
Sep-09 .-- .-- .-- 0.50J .-- .-- .-- .-- .-- 1u 1u 1u 1u 1u “-- 1u “-- v v v
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ANALYTES| SAMPLE Well Number

DATE
MW-138 MW-1382 MW-14A(2) MW-14B MW-15A MW-15B MW-15B2 MW-16A MW-16B MW-16B2 MW-18D MW-208  MW-21B MW-37A MW-63A MW-75B  MW-76B MW-76B2 MW-77B MW-78B

Toluene Jun-89 .-- .-- .-- 27 .-- .-- .-- .-- .-- .-- BDL BDL BDL .-- .-- 13 31 .-- 39 BDL

(ug/l) Jul-89 - .-- .-- 56 .-- - - .-- .-- .-- BDL BDL BDL - .-- BDL BDL .-- BDL BDL
Oct-89 - .-- BDL - - .-- .-- BDL BDL BDL - BDL BDL .-- BDL BDL
Oct-90 .-- .-- .-- .-- .-- .-- .-- .-- .-- .-- .-- .-- .-- .-- .-- .-- .-- .-- .-- .--
Apr-91 .-- .-- .-- 2 .-- .-- - .-- .-- .-- BDL BDL BDL .-- .-- BDL BDL .-- BDL BDL
Sep-92 BDL .-- BDL 5.4 BDL BDL - 19 0.7 05 BDL BDL 52.4 0.7 BDL BDL .-- BDL BDL
Apr-93 BDL .-- BDL 16.3 BDL BDL .-- BDL BDL .-- BDL BDL BDL BDL BDL BDL BDL .-- BDL BDL
Oct-93 BDL .-- BDL BDL BDL BDL .-- 2.05 BDL .-- BDL BDL BDL BDL BDL BDL BDL .-- BDL BDL
Apr-94 BDL .-- 2.46 6.27 BDL BDL .-- 13.6 161 .-- BDL BDL BDL 30000 0.81) BDL BDL .-- BDL BDL
Oct-94 BDL .-- BDL BDL BDL BDL - BDL BDL .-- BDL BDL BDL 9140 3.66 BDL BDL .-- BDL BDL
Mar-95 BDL .-- BDL 1.28 BDL BDL - BDL BDL BDL BDL BDL 10200 BDL BDL BDL .-- BDL BDL
Oct-95 BDL .-- BDL 436 BDL BDL .-- BDL BDL .-- 15 BDL BDL 349 BDL BDL BDL .-- BDL BDL
Mar-96 ou .-- 3J 11 ou ou - ou ou “-- ou ou ou 17 nou ou ou “-- ou ou
Sep-96 ou .-- ou 9J ou ou - ou ou ou nou i) 1617 ou ou ou “-- ou ou
Mar-97 ou .-- ou 7 ou ou “-- ou ou “-- ou ou ou ou ou ou ou “-- ou ou
Sep-97 ou .-- 20U 6J ou ou - ou ou “-- ou ou ou 50U ou ou ou “-- i) ou
Mar-98 ou .-- ou 3J ou ou - ou ou ou ou ou 091 ou ou ou “-- ou ou
Sep-98 ou .-- ou 4] ou ou - ou ou ou ou ou 2) ou ou ou “-- ou ou
Mar-99 ou .-- 20U 3J ou ou - ou ou ou ou ou 20U ou ou ou “-- ou ou
Sep-99 .-- .-- .-- 2) .-- .-- .-- .-- ou .-- nou ou ou ou “-- 2) ou “-- ou ou
Mar-00 ou .-- ou ou ou ou - ou ou “-- ou ou ou ou ou ou ou “-- ou ou
Sep-00 .-- .-- .-- ou .-- .-- - .-- ou ou ou ou iN} “-- ou ou “-- ou ou
Mar-01 ou .-- ou i) ou nou “-- ou ou “-- ou ou ou ou ou ou ou “-- ou ou
Sep-01 .-- .-- .-- 14 .-- .-- - .-- 1u .-- 1u 1u v 1u “-- 1u 1u “-- 1u 1u
Mar-02 1u .-- 1u 0.97J v 1u - 1u 1u v 1u 1u 1u v 12 1u “-- 1u 1u
Sep-02 .-- .-- .-- 0.91J .-- .-- .-- .-- 1u .-- 1u 1u 1u 1u “-- v 1u “-- v v
Mar-03 .-- .-- 1u 13 .-- .-- .-- .-- .-- .-- 1u .-- .-- 1u 1u “-- 1u “-- v “--
Sep-03 .-- .-- .-- 10 .-- .-- .-- .-- .-- .-- 1u .-- .-- 0.44) .-- .-- .-- .-- 1u “--
Mar-04 - 1u 1u 13 1u - 1u 1u “-- 1u 1u 1u 1u 1u 1u 1u “-- v v v
Sep-04 - .-- .-- 17 .-- - .-- .-- .-- 1u 1u 1u 1u 0.46J “-- 1u v 1u v
Feb-05 .-- 1u .-- 13 1u .-- 1u 1u “-- 1u 1u 1u 1u 1u 1u v “-- v 1u v
Sep-05 - .-- .-- 0.88J .-- - .-- .-- .-- 1u 1u 1u 1u 1u “-- 1u “-- v 1u v
Mar-06 - 1u 1u 0.89J 1u - 1u 1u “-- 1u 1u v v 1u v 1u 1u 1u 1u
Sep-06 .-- .-- .-- 0.47J .-- .-- .-- .-- .-- 1u 1u 1u 1u 1u “-- 1u “-- v 1u v
Mar-07 - 1u 1u 1u 1u - 1u 1u “-- 1u 1u 1u v v 1u 1u “-- 1u “-- 1u
Sep-07 - .-- .-- 1u .-- - .-- .-- .-- 1u 1u 1u 1u 1u “-- v 1u v v
Mar-08 - v 1u 1u 1u - 1u 1u “-- 1u 1u 1u 1u v 1u 1u v 1u 1u
Sep-08 - .-- .-- 1u .-- - .-- .-- .-- 1u 1u 1u v 1u “-- v 1u 1u v
Mar-09 .-- v 1u 1u 1u .-- 1u 1u “-- 1u 1u 1u 1u v 1u 1u “-- v 1u 1u
Sep-09 .-- .-- .-- 0.38J .-- .-- .-- .-- .-- 1u v 1u 1u 1u “-- 1u “-- 1u 1u 1u
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ANALYTES| SAMPLE Well Number
DATE
MW-138 MW-1382 MW-14A(2) MW-14B MW-15A MW-15B MW-15B2 MW-16A MW-16B MW-16B2 MW-18D MW-208  MW-21B MW-37A MW-63A MW-75B  MW-76B MW-76B2 MW-77B MW-78B
Ethyl- Jun-89 .-- .-- .-- 15 .-- .-- .-- .-- .-- .-- BDL BDL BDL .-- .-- BDL BDL .-- 2 BDL
benzene Jul-89 - .-- .-- 1 .-- - - .-- .-- .-- BDL BDL BDL - .-- BDL BDL .-- BDL BDL
(ug/l) Oct-89 - .-- 13 - - .-- .-- BDL BDL BDL - BDL BDL .-- BDL BDL
Oct-90 .-- .-- .-- .-- .-- .-- .-- .-- .-- .-- .-- .-- .-- .-- .-- .-- .-- .-- .-- .--
Apr-91 .-- .-- .-- 9 .-- .-- - .-- .-- .-- BDL BDL BDL .-- .-- BDL BDL .-- BDL BDL
Sep-92 BDL .-- BDL 71 BDL BDL - 4.1 0.6 0.4 BDL BDL 514.2 0.9 BDL BDL .-- BDL BDL
Apr-93 BDL .-- BDL 36 BDL BDL .-- BDL BDL .-- BDL BDL BDL 29 BDL BDL BDL .-- BDL BDL
Oct-93 BDL .-- BDL 715 BDL BDL .-- BDL BDL .-- BDL BDL BDL 345 BDL BDL BDL .-- BDL BDL
Apr-94 BDL .-- BDL 8.91 BDL BDL .-- BDL BDL .-- BDL BDL BDL 8980 BDL BDL BDL .-- BDL BDL
Oct-94 BDL .-- BDL 5.45 BDL BDL - BDL BDL .-- BDL BDL BDL 1660 BDL BDL BDL .-- BDL BDL
Mar-95 BDL .-- BDL BDL BDL BDL - BDL BDL BDL BDL BDL 4510 BDL BDL BDL .-- BDL BDL
Oct-95 BDL .-- BDL BDL BDL BDL .-- BDL BDL .-- BDL BDL BDL 1560 BDL BDL BDL .-- BDL BDL
Mar-96 ou .-- 5J 4] ou ou - ou ou “-- ou ou ou 930E ou ou 2) “-- ou ou
Sep-96 ou .-- nou 4] ou ou - ou ou ou ou ou 570 ou ou ou “-- ou nou
Mar-97 ou .-- ou ou ou ou “-- nou ou “-- ou ou ou ou ou ou ou “-- ou ou
Sep-97 ou .-- 20U 4] ou ou - ou ou “-- ou ou ou 440 ou ou ou “-- 2) nou
Mar-98 ou .-- ou i) ou ou - nou ou ou ou ou 69 ou ou ou “-- ou ou
Sep-98 ou .-- ou 2) ou ou - nou ou ou ou ou 170 ou ou ou “-- ou ou
Mar-99 ou .-- 20U i) ou ou - ou ou ou ou ou 54 ou ou ou “-- ou ou
Sep-99 .-- .-- .-- 4] .-- .-- .-- .-- ou .-- ou ou ou 28 “-- ou ou “-- ou ou
Mar-00 ou .-- ou 2) ou ou - ou ou “-- ou nou ou 6J ou ou ou “-- ou ou
Sep-00 .-- .-- .-- 4] .-- .-- - .-- ou ou ou ou 27 “-- ou ou “-- ou ou
Mar-01 ou .-- ou i) ou ou “-- ou ou “-- ou ou v 4] ou ou ou “-- ou ou
Sep-01 .-- .-- .-- 1u .-- .-- - .-- 1u .-- 1u 1u 1u 3.6 “-- 1u 1u “-- v 1u
Mar-02 1u .-- 1u 11 v 1u - 1u 1u 1u 1u v 16 1u v 1u “-- v v
Sep-02 .-- .-- .-- 10 .-- .-- .-- .-- 1u .-- 1u 1u 1u 15 “-- 1u 1u “-- 1u 1u
Mar-03 .-- .-- 1u 13 .-- .-- .-- .-- .-- .-- 1u .-- .-- 11 1u “-- 1u “-- 1u “--
Sep-03 .-- .-- .-- 0.95J .-- .-- .-- .-- .-- .-- 1u .-- .-- 34 .-- .-- .-- .-- 1u “--
Mar-04 - 1u 1u 11 1u - 1u 1u .-- 1u 1u 1u v 13 1u 1u “-- 1u 1u v
Sep-04 - .-- .-- 11 .-- - .-- .-- .-- 1u 1u 1u v 20 “-- 1u 1u v 1u
Feb-05 .-- 1u .-- 11 1u .-- 1u 1u .-- 1u v 1u v 17 1u 1u “-- 1u v 1u
Sep-05 - .-- .-- 11 .-- - .-- .-- .-- 1u 1u 1u v 1u “-- 1u “-- 1u v 1u
Mar-06 - 1u 1u v 1u - 1u 1u “-- 1u 1u 1u 1u v 1u 1u v v 1u
Sep-06 .-- .-- .-- 0.69J .-- .-- .-- .-- .-- v 1u 1u 1u 11 “-- 1u “-- 1u v v
Mar-07 - 1u 1u 0.56J 1u - 1u 1u “-- 1u 1u 1u 1u 1u 1u v “-- 1u “-- 1u
Sep-07 - .-- .-- 0.63J .-- - .-- .-- .-- v v 1u 1u 1u “-- 1u v 1u 1u
Mar-08 - 1u 1u 0.75J 1u - 1u 1u “-- 1u 1u 1u 1u 1u 1u v v 1u 1u
Sep-08 - .-- .-- 0.86J .-- - .-- .-- .-- 1u v 1u 1u 1u “-- 1u v v 1u
Mar-09 .-- 1u 1u 1u 1u .-- 1u 1u “-- 1u 1u 1u v 1u 1u 1u “-- 1u v 1u
Sep-09 .-- .-- .-- 0.78J .-- .-- .-- .-- .-- 1u v 1u 1u 1u “-- 1u “-- v 1u 1u
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ANALYTES| SAMPLE Well Number
DATE
MW-13B MW-13B2 MW-14A(2) MW-14B  MW-15A MW-15B MW-15B2 MW-16A MW-16B MW-16B2 MW-18D MW-208  MW-21B MW-37A MW-63A MW-75B  MW-76B MW-76B2 MW-77B _MW-78B
Total Jun-89 .- .- .- 53 .- .- .- .- .- .- BDL BDL BDL .- .- 8 BDL .- 24 BDL
Xylenes Jul-89 - .- .- 7 .- - - .- .- .- BDL BDL BDL - .- BDL BDL .- BDL BDL
(ug/) Oct-89 - .- BDL - - .- .- BDL BDL BDL - BDL BDL .- BDL BDL
QOct-90 .- .- .- .- .- .- .- .- .- .- .- .- .- .- .- .- .- .- .- .-
Apr-91 .- .- .- 13 .- .- - .- .- .- BDL BDL BDL .- .- BDL BDL .- BDL BDL
Sep-92 BDL .- 119 223 BDL BDL - 0.7 03 1 BDL BDL 551.8 BDL BDL BDL .- BDL 13
Apr-93 BDL .- BDL 213 BDL BDL .- BDL BDL .- BDL BDL BDL BDL BDL BDL BDL .- BDL BDL
Oct-93 BDL .- BDL 6.72 BDL BDL .- BDL BDL .- BDL BDL BDL BDL BDL BDL BDL .- BDL BDL
Apr-94 BDL .- BDL 110 BDL BDL .- BDL BDL .- BDL BDL BDL 63100 2.67 BDL BDL .- BDL BDL
Oct-94 BDL .- BDL 133 BDL BDL - BDL BDL .- BDL BDL BDL 10200 BDL BDL BDL .- BDL BDL
Mar-95 BDL .- BDL BDL BDL BDL - BDL BDL BDL BDL BDL 20200 BDL BDL BDL .- BDL BDL
Oct-95 BDL .- BDL 285 BDL BDL .- 182 BDL .- BDL BDL BDL 6700 BDL BDL BDL .- BDL BDL
Mar-96 ou .- 16 171 ou ou - ou 0.81J .- ou ou 1] 2800 E ou 3] 2] .- ou ou
Sep-96 ou .- ou 17 ou ou - ou ou ou ou ou 1300 ou ou ou .- ou ou
Mar-97 ou .- 31 17 ou ou .- ou ou .- ou ou ou 1300 ou ou ou .- ou ou
Sep-97 ou .- 24 16 ou ou - ou ou .- ou ou ou 580 ou ou ou .- 3] ou
Mar-98 ou .- 1] 7] ou ou - ou ou ou ou ou 48 ou ou ou .- ou ou
Sep-98 ou .- ou 19 ou ou - ou ouU ou ou ou 230 ou ou ou .- ou ou
Mar-99 ou .- 42 12 ou ou - ou ou ou ou ou 151] ou ou ou .- ou ou
Sep-99 .- .- .- 8J .- .- .- .- ou .- ou ou ou 101] .- 2] ou .- ou ou
Mar-00 ou .- ou 3] ou ou - ou ou .- ou ou ou 1] ou ou ou .- ou ou
Sep-00 .- .- .- 3] .- .- - .- ou ou ou ou 4] .- ou ou .- ou ou
Mar-01 ou .- ou 6J ou ou .- ou ou .- ou ou ou 2] ou ou ou .- ou ou
Sep-01 .- .- .- 5.8 .- .- - .- 1uU .- 1uU 1uU iU 1uU .- 1uU 1uU .- 1uU 1uU
Mar-02 1uU .- 1uU 6.0 1uU 1uU - 1uU 1uU 1uU 1uU 1uU 16 1uU 1uU 1uU .- 1uU 1uU
Sep-02 .- .- .- 5.2 .- .- .- .- 1uU .- 1uU 1uU 1uU 0.73] .- 1uU 1uU .- 1uU 1uU
Mar-03 .- .- 1uU 5.2 .- .- .- .- .- .- 1uU .- .- 1.0 1uU .- 1uU .- iU .-
Sep-03 .- .- .- 4.9 .- .- .- .- .- .- 1uU .- .- 21 .- .- .- .- 1uU .-
Mar-04 - 1uU 35 5.8 1uU - 1uU 1uU .- 1uU 1uU 1uU 1uU 19 1uU 3.8 .- 1uU 1uU 1uU
Sep-04 - .- .- 6.7 .- - .- .- .- 1uU 1uU 1uU 1uU 21 .- 1uU 1uU 1uU 1uU
Feb-05 .- 1uU .- 5.2 iU .- 1uU 1uU .- 1uU 1uU 1uU 1uU 18 1uU 1uU .- 1uU 1uU 1uU
Sep-05 - .- .- 45 .- - .- .- .- 1uU 1uU 1uU 1uU 1uU .- 1uU .- 1uU 1uU 1uU
Mar-06 - 1uU 1uU 44 1uU - 1uU 1uU .- 1uU 1uU 1uU 1uU 14 1uU 1uU 1uU 1uU 1uU
Sep-06 .- .- .- 33 .- .- .- .- .- 1uU 1uU 1uU 1uU 0.50] .- 1uU .- 1uU 1uU 1uU
Mar-07 - 1uU 1uU 23 1uU - 1uU 1uU .- 1uU 1uU 1uU 1uU 0.49)] 1uU 1uU .- 1uU .- 1uU
Sep-07 - .- .- 2.6 .- - .- .- .- 1uU 1uU 1uU 1uU 0.771] .- 1uU 1uU 1uU 1uU
Mar-08 - 1uU 1uU 3.2 1uU - 1uU 1uU .- 1uU 1uU 1uU 1uU 1uU 1uU 1uU 1uU 1U 1uU
Sep-08 - .- .- 34 .- - .- .- .- 1uU 1uU 1uU 1uU 1uU .- 1uU 1uU 1uU 1uU
Mar-09 .- 1uU 1uU 2.0 1uU .- 1uU 1uU .- 1uU 1uU 1uU 1uU 1uU 1uU 1uU .- 1uU 1uU 1uU
Sep-09 .- .- .- 3.0 .- .- .- .- .- 1uU 1uU 1uU 1uU 1uU .- 1uU .- 1uU 1uU 1uU
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ANALYTES| SAMPLE Well Number
DATE
MW-13B  MW-13B2 MW-14A(2) MW-14B  MW-15A  MW-15B  MW-15B2 MW-16A MW-16B MW-16B2 MW-18D MW-20B  MW-21B  MW-37A  MW-63A MW-75B  MW-76B  MW-76B2 MW-77B  MW-78B
Lead Jun-89 .- .- .- 17 .- .- -- .- .- .- 13 8 2 .- .- 1 BDL .- 3 BDL
(ug/) Jul-89 - .- .- 30 .- - .- .- .- 19 4 BDL - .- BDL BDL .- 2 BDL
Oct-89 - .- 50 - .- .- 10 3 BDL - BDL BDL .- BDL BDL
QOct-90 .- .- .- .- .- .- -- .- .- .- .- .- .- .- .- .- .- .- .- .-
Apr-91 .- .- .- BDL .- .- .- .- .- BDL BDL 2 .- .- BDL BDL .- 2 6
Sep-92 BDL .- .- BDL BDL BDL BDL BDL BDL 49B BDL BDL BDL BDL BDL .- 46B 122B
Apr-93 BDL .- BDL 28 54 BDL -- BDL BDL .- 82 31 BDL BDL BDL BDL BDL .- 34 BDL
Oct-93 BDL .- BDL BDL BDL BDL -- BDL BDL .- BDL BDL BDL BDL BDL BDL BDL .- BDL BDL
Apr-94 BDL .- .- BDL BDL BDL -- BDL BDL .- BDL BDL BDL BDL BDL BDL BDL .- BDL BDL
Oct-94 BDL .- .- BDL BDL BDL BDL BDL .- BDL BDL BDL BDL BDL BDL BDL .- BDL BDL
Mar-95 BDL .- .- BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL .- BDL BDL
Oct-95 BDL .- .- BDL BDL BDL -- BDL BDL .- BDL BDL BDL BDL BDL BDL BDL .- BDL BDL
Mar-96 27U .- 27U 2.7UW 27U 27U 27U 27U .- 27B 27U 2.7UW 2.7UW 27U 5.2 27U .- 27U 27U
Sep-96 2.7 UNW .- 2.7 UNW 2.7UN 2.7 UNW 2.7UN 2.7 UNW 2.7 UNW 2.7 UNW 2.7 UNW 2.7UN 2.7 UNW 2.7 UNW 2.7UN 2.7 UNW .- 2.7 UNW 2.7UN
Mar-97 22U .- 22U 22U 22U 22U -- 22U 22U .- 22U 22U 22U 22UwW 22UwW 22U 22UwW .- 22U 22U
Sep-97 0.67U .- 1B 0.67U 0.67U 0.67U 0.67U 0.67U .- 0.67 UW 0.67 UW 0.67 U 0.67 UW 0.67U 5.9 178 .- 0.67U 0.67 UW
Mar-98 2.6 UW .- 2.6 UW 2.6 UW 26U 2.6 UW 2.6 UW 2.6 UW 26U 26U 2.6 UW 24UW 2.6 UW 2.6 UW 26U .- 2.6 UW 26U
Sep-98 19U .- 19U 1.9uw 19U 19U 19U 1.9uw 19U 19U 1.9uw 19U 19U 19U 19U .- 19U 19U
Mar-99 13U .- 13U 13U 4.1 13U 13U 13U 13U 13U 13U 13U 6 13U 22B .- 13U 13U
Sep-99 .- .- .- 17U 17U .- -- .- 17U .- 17U 17U 17U 17U 17U 17U 17U .- 17U 27B
Mar-00 18U .- 18U 18U 18U 18U 18U 18U .- 18U 18U 18U 18U 18U 18U 18U .- 18U 18U
Sep-00 .- .- .- 13U 13U .- .- 13U 13U 13U) 13U 13U) 13U) 13U) 14BJ .- 13U) 13U)
Mar-01 10U .- 10U 10U 10U 10U -- 10U 10U .- 10U 10U 10U 10U 10U 10U 10U .- 10U 10U
Sep-01 .- .- .- 21U .- .- .- 21U .- 11U 21U 21U 21U .- 21U 21U .- 21U 3.8
Mar-02 71 .- 22U 22U 22U 22U 3.0 22U 22U 22U 22U 22U 22U 22U 22U .- 22U 22U
Sep-02 .- .- .- 18U .- .- -- .- 3.2 .- 18U 18U 18U 18U .- 18U 18U .- 18U 18U
Mar-03 .- .- 25U 25U .- .- -- .- .- .- 25U .- .- 25U 25U .- 25U .- 25U .-
Sep-03 .- .- .- 26U .- .- .- .- .- .- 26U .- .- 26U .- .- .- .- 26U .-
Mar-04 - 17U 17U 17U 17U - 17U 17U .- 17U 17U 17U 17U 17U 17U 17U .- 17U 17U 17U
Sep-04 - .- .- 23U .- - .- .- .- 23U 23U 26U 26U 23U .- 23U 23U 23U 23U
Feb-05 .- 19U .- 19U 19U .- 19U 19U .- 19U 19U 19U 19U 19U 19U 19U .- 19U 19U 19U
Sep-05 - .- .- 27U .- - .- .- .- 27U 27U 27U 27U 27U .- 27U .- 27U 27U 27U
Mar-06 - 26U 26U 26U 26U - 26U 26U .- 26U 26U 26U 26U 26U 26U 26U 26U 26U 26U
Sep-06 .- .- .- 26U .- .- .- .- .- 26U 26U 26U 26U 51 .- 26U .- 26U 26U 26U
Mar-07 - 28U 34 3.9 34 - 28U 28U .- 28U 28U 4.0 28U 28U 43 4.2 .- 7.6 33 33
Sep-07 - .- .- 24B .- - .- .- .- 0.94U 1.0B 0.94U 13B 11B .- 0.94U 0.94U 0.94U 0.94U
Mar-08 - 14U 23B 14U 3.0 - 19B 22B .- 22B 14U 218BJ 29BJ 20.0 14U 14U 25B 3.0J 34)
Sep-08 - .- .- 18B .- - .- .- .- 22B 15B 31 14U 6.3 .- 14U 14U 26B 6.4
Mar-09 .- 17U 17U 17U 17U .- 17U 17U .- 17U 17U 17U 17U 17U 17U 17U .- 17U 17U 17U
Sep-09 .- .- .- 17U .- .- -- .- .- 17U 17U 17U 17U 17U .- 17U .- 17U 17U .-
Notes:
BDL = Below detection limit
--- = Not sampled

B = (for June 1989 to October 1995); Analyte found in trip blank; possible/probable contamination or laboratory problem indicated.

B = (after March 1996); Concentration is between the instrument detection limit (IDL) and contract required detection limit (CRDL). Detections may be
the result of instrument noise and other lab artifacts, especially near the IDL.

U = Compound was analyzed for but not detected at the concentration shown.

N = Spiked sample recovery not within control limits.

E = Exceeds calibration range.

W = Post-digestion spike for furnace atomic absorption (AA) out of control limits.

J = Estimated Concentration

BJ + Estimated Concentration between the Method Detection Limit (MDL) and the Reporting Limit (RL).

Sampling Event and Sampling Company

Jun-89 through Oct-89 --- Geraghty & Miller

Oct-90 through Apr-91 --- Blasland, Bouck & Lee

Sept-92 through Present --- Anderson, Mulholland & Associates, Inc.

Analyses were performed using SW-846 methods from June 1989 through October 1995. CLP methods were used from March 1996 through March 2001.
SW-846 method 8260B was used for VOCs and CLP methods were used for metals from Sep 2001 to present.

Data validation was performed on the September 2000 sample data and on subsequent sample data.
Prior to September 2000, data qualifiers were applied directly by the laboratory.
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Figure 2
Facility Description

Caribbean Petroleum Refining, LP
Bayaman, Puerto Rico

Anderson—Mulholland & Associates, Inc.
White Plains, New York
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Figure 3
Location of Groundwater Monitoring Wells

Caribbean Petroleum Refining, LP
Bayamon, Puerto Rico

Anderson—Mulholland & Associates, Inc.
White Plains, New York
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Notes:  Constructed from June 26-duly 3, 2009 data.
NI = Not Included (WeHs 5AB, 34B, 52B, 56B, 73B — see text for roﬁona\e)
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Appendix A

Groundwater Sampling Field Data Sheets



Groundwater Sampling Field Data Sheet

Client/Project Name: CPR Underground Recovery System Well ID M ) r’_)"? _,B
Project Location: Bayamon, Puerto Rico - - —
Sample # MW - 11D [Sample Date: 773.77/07 Sampled by: Aul~sSV
Elevation Data ] [ ' i . Tl
Date- — Time: ¢ 2R Well Diameter (inches): &
(if different from sample daté) Water Column Feight o _,):—_\ﬁ_'; ()
-{Depth to water(ft) purge factor (0.522 for 2" well; 1.98 for 4" well)
Bottom of well(ft) |, Volume to be purged: .@(gal)
Measuring Point: #S /Cg_V_Q / SST Rain previous or current day( Y7 N
Measuring Device ID#: LM PID (ppm) —
Comments: W !
Purge Data 3// __
Initial water level (ft): _*7 -{) _ Time [Vol. (gal) pH temp (C) SC (uS/em} {Turbidity NTU)
Post-purge water level (ft): 1S .S / (o1 3% O 447 2¢.34 | 545 0.0
(Sample after 80% well recovery or prior to 2 hrs after purging) E o 5 q\ . 5 k J7.33| 5i8 &f‘é—_
Pump Rate: 54 /smi (Ipm / gpm) ) rite 451 106 9..o 2 [ S ..'é S % %
Well YieldgHight / Moderate / Low / Dry 9951 ;< 9. (."’L S3i 157
Purge devicc@@/ Nondedicated 45/ | 22 7.¢5 _124.50 | 539 | 4
Device type: Bailer / Peristaltic / Submersible / 9453 .5 S 7] 2L, ‘}3 "[86 il
Bladder / Surface Centrifugal 1957 | 3fy .1 |26- 57| 542 19

Comg;ents: n.4% iss¢ ooy | 35 i ” : S22 Lo

15,5t "3 —C JO67 o4& .77 0‘2-5 341 1o %

=Tel P o coAlON¢2 T3, 88120 20" SH 951

7.9 b-3l <20 Oy 50 81 [>[.14] STL 22,7
Sample Data 1017 5} Contater &mnh Phecotvative 70,0
| Sample Time: } ‘Dup: — MS: .~ MSD:~ VOA(TCL) {3x40ml (HCI<2 T ’L___I-
Approx. sample depth: }© % () Weather: : JUL T
Sampling method: Disposable Teflon Bailer / Peristaltic / Blaﬁ% Metals 11| VSsL
Bailer cord: Dedicated / Nondedicated  A/4) (dissolved) |1 x 500 m{HNO, <2 ' 9. 0

: : : : ) Jo23
Pressure Filtered at Well using 0.45u filter, prior to preservatxona. jD N 1 liter
Field Decon: Bailer / Filter / Tubing / Other 50 © ;,(
Sample Appearance: \
D(-GM/M pris- h&m&é‘
Field Parameters v ) ‘
Instrument ID # H # 1 Turbidity # TB-1 InstrumentID#  SC#]
[PH/Temp [Temp |Spec. Cond, ]
. Note: pH and SC measurements are automatically temperature compensated by the instruments
Well Condition Checklist
General Condition: Good @R&p&? Riser type: SST /
Protective Steel: OK / Cracked7 Leaking / Bent / Loose / None  Riser=6563 / Damage one
Well number visible?y/Y)/ N Is we b'@N
Well Cap: / Broken / None ‘ Loc] // Broken / None
Evidence ofzein water between security casing and riser?: Y /@ Rust around Cap: Y,
Evidence of ponding around well?: Y ¢85 ' Concrete collak / Cracked / Leaking / None
Gopher type holes around collar?: ¥ @ Other Evidence of: Roden (Tnsecisy None
Comments: » . 73
4 / Amest boje.. .‘




Groundwater Sampling Field Data Sheet

Client/Project Name: CPR Underground Recovery System Well ID Mio-20 ?
Project Location: Bayamon, Puerto Rico .y ;
Sample#: Mw -Job |Sample Date: ‘]'/2,2-'/0% Sampled by: N UL/</
i ata ' et
g:z::ahon D B Time: 10.) ;Z Well Diameter (inches): _
(if different from sample date)
Water Column Height: 80 .62 (f)
{Depth to water(ft) 3.9% purge factor (0.522 foz_g__"_y_v_tﬂ;__l.% for 4" well)
Bottom of well(ft) N iad Volume to be purged: 'Q_l_,ﬂ_z,(gal)
Moasuring Point:  TPS /@YY / SST Rain previous or current daCY/ N
Measuring Device ID#: wLm PID (ppm)
Comments: !
Purge Data R __
Initial water level (fty: 397 Time |Vol. (gal) H temp (C) | SC (uS/em) |Turbidity NTU)
Post-purge water level (ft): Yo% /ilo) Nnoy| O AL 2. g’j =y }. 7
(Sample after 80% well recovery or prior to 2 hrs after purging) “ 5 § 6] (4 © 37 .S ) \ 2 q ; 5{ - '0
Pump Rate: _ (tpm / gpm) \\ZLlt )o, Ass | 27.3F] 1219 | 409
Well Yield: High / Moderate / Low / Dry /< ) ASL|2f 0T (23 ﬂ! &, 7
Purge devicd/ Nondedicated /5 2% IRY, h?if? (24 F 2. €
Device type: Bailer / Peristaltic / Submersible / ’ i 149 £ 19.5227.%7 12 32 1,
tesdeng Wagss | Sacte Comstrgsl |1 HQ B0 |4 X1 (A7 ¢T 129/ [0

Commens: , ‘ §1S0 2,5 \ L 7. Lxl 1227 13, 2

o of SSI_itp cg s On. 78 [ ¢l ©:0

—3:-44 = 1360 | S | 1 <% | 2730 1247 5.0
Sample Data Container Quantity Preservative
Sample Time: / Z)¢f Dup: _ .~ MS:_~ MSD: ~ VOA (TCL) |3 x 40 ml {HCI<2
‘| Approx. sample def;’th: . 613 Weatheres ). ‘ :

Sampling method: Disposable Teflon Bailer / Peristaltic / Bladder, 4.“@7 Metals
Bailer cord: Dedicated / Nondedicated f\) /A - (dissolved) |1 x 500 m{HNO; <2
Pressure Filtered at Well using 0.45u filter, inrior to preservation? (/N i liter
Field Decon: Bailer / Filter / Tubing / Other b ,‘_?
Sampie Appearance: MM’
Field Parameters _
Instrument ID # H # 1 Turbidity # _TB-1 InsttumentID#  SC#1

, IpH/Temp {Temp |Spec. Cond. |

Well Condition Checklist

Note: pH and SC measurements are automatically temperature compensated by the instruments

P s,

Well number visible?:
Well Cap;
Eviden

@
oogd / Broken / None

Gopher type holes around collar?: Y /
Comments:

General Condition-&6od,/ Needs Repair
Protective Steely ¥ Cracked / Leaking / Bent / Loose / None

in water between security casing and riser?: Y /@
Evidence of ponding around Well?:%2

Riser type: SST / gVC )
Rise Damaged / None
Is weltpl t@N

Lock: GGoopl / Broken / None
Rust aroand Cap:
Concrete collarf&
Other Evidence 3t

{Tackad / Leaking / None
odents / Insects / }ong/




Groundwater Sampling Field Data Sheet

Client/Project Name: CPR Underground Recovery System
Project Location: Bayamon, Puerto Rico

Well ID AL . ,)FJ)

Wa4up, igwwM D@

W~ b}dwp

Sample #: |Sample Date: ,;l),'}pé'i Sampled by: /} Ma,/—j’ v
tion Data ,
I};::liva > Time: _D_-;f_b;_ Woll Diameter (inches): _ 2"
mple date
(f ifrent o s ) Water Column Height: $Z.02 (f)
{Depth to water(ft) XA purge factor (0.522 for 2" well; 1.98 for 4" well)
Bottom of well(ft) <5.30 Volume to be purged: 1_-)_&._5’_]__(%31)
Measuring Point:  TPS /<P_’Z‘9 / 88T Rain previous or current day: AN
Measuring Device ID#: (3] 40 PID (ppm) .
Comments:
Purge Data
Initial water level (fi): . Time |Vol. (gal) H  |temp (C) | SC (uS/cm) |Turbidity NTU)
Post-purge water level (ft) 7 / ¢7 ' :50 U o A A8 J;j.,m )ﬁ’SD 4&4
(Sample after 80% well recovery &F prior to 2 hrs afier purging) ‘§ . .2) I I [I"'l' 3 i 7 :3 5
Pump Rate: _ (Ipm / gpm) |?> 14 1D ). 3L 200 [1r)
Well Yield: FzhY Moderate / Low / Dry i»18! IS L {I‘I Db |+ 7"/ 2735
Purge device: ¢/ Nondedicated \aZU D " ZL. 93] 131 207
Device type: Baller 7 Peristaltic / Submersible / 1529 1S P29 : _éﬁ SO e 1C
Bladder/@/Smw 130 1 9.34 25231 29.16 | 200D
Comments: . i3, 35 NEEP2.NS 30. 0 o} 00
IR 4.2 PSS 70 Y. YU [¢1.52] 29.30 z:m‘ﬁr—@
3.3y ZLo— =lIZ LS 9.9 80, 30-66 | 2O 06
f 1AL 3.4D g2 B4
Sample Data M ' M Container Quantity Preservative 7 Y
Sample Time: H:I LDup ]"Hy‘MS %16 wMsD:l '7“2_2_. VOA (TCL) 13x40ml {HCI<2 -
‘1Approx. sample depth: v gv (ft) Weather: nNAL : . / ‘-fz)/
Sampling method: Disposable Teflon Bailer / Peristaltic / Bla%d% Metals
Bailer cord: Dedicated / Noundedicated i",(‘\ (dissolved) |1 % 500 m{HNO; <2
Pressure Filtered at Well using 0.45u filter, pnor to preservation? C@/ N 1 Iiter
Field Decon: Bailer / Filter / Tubing / ther
Sample Appearance: 4&31,& ‘?
wr. mr\in uobvf LLEW 14441& cé?(&" Q\
Field Parameters ~ “
Instrument ID # H# 1 Turbidity # TB-1 InstrumentID#  SC#1
[pH/Temp {Temp |Spec. Cond. ]
. Note: pH and SC measurements are antomatically temperature compensated by the instruments
Well Condition Checklist
General Condition; 9@/ Needs Repair Riser type: SST / ﬁ =
Protective Steel: tacked / Leaking / Bent / Loose / None  Riser: ﬁi' / Damage one
Well number visible?(§)/ N Is well BEmh? Y /N
Well Ca d / Broken / None Logc) Broken /
Evidence of Tain water between security casing and riser?: Y /N Rust around "Cap:
Evidence of ponding around well?: ¥y N Concrete coll 7/ Cracked / Leaking / None
Gopher type holes around collar?: % Other vadence of: Rodents / Iisects Y None
Comments: W( )




Groundwater Sampling Field Data Sheet

{Cﬁem/PrQieét Name: CPR Underground Recovery System Well ID M ‘/\) .2 ' 8

1? ~i.ct Location: Bayamon, Puerto Rico N )

" mple #: AW <0 2 |Sample Date: 4/93/0 4 Sampled by: N M%\/
n.levatlon Data : .

Date: Time: A} Y Well Diameter (inches): __2-

(if different from sample date) )

‘Water Column Height: Sl_j%_(ﬁ)

1Depth to water(ft) e ¥ | purge factor (0.522 for 2" well; 1.98 for 4" well)

Bottom of well(ft) S2 o Volume to be purged: 2.7 ﬂ (gal)

Measuring Point:  TPS / PYCY SST Rain previous or current dayZY) N

Measuring Device ID#: gy} W PID (ppm) —

Comments: .

Purge Data .

Initial water level (f8): [ Qé Time (Vol. (gal) pH temp (C) S:C (uS/om) | Turbidity NTU)
Post-purge water level (ft): XY y[ f[ 3 7 q7.\ o &, €]\ 26 77 334 =] ,
(Sample after 80% well recovery or prior to & hrs after purging) ‘] 1'5 * q . évl. ‘7 >4 &- ;&&t 2
Pump Rate: _ (lpm / gpm) ' Ly | o 9. 25|20 '1'7’ S - g
Well Yield:Aiah) Moderate / Low / Dry Gy ) 1S | 9. O B4 D.Y
Purge device: ofl / Nondedicated Y| A0 1% . 4,0 ES e, 2 _
Device type: Baifer/ Penstaltxc / Submersible / )| XL L1512 - 8- L 3.¥

Bladder/ / Surface Centrifugal ' !

ol SR TS
1, -~
. % /‘\( 4 g/o’)a

3

Sample Data B ~ Container Quantity Preservative
Sample Time: Q 1% Dup:  Ms.  _~ MSD:_/ VoA (TCL) |3 x40 mi {HClI<2
‘| Approx. sample depth: 5& (1) Weather: SVAN N~ Q :
Sampling method: Disposable Teflon Bailer / Peristaltic / Bladder / Waterra_~{Metals
Bailer cord: Dedicated / Nondedicated l\’ / A (dissolved) |1 x 500 mJHNO; <2
Pressure Filtered at Well using 0.45u filter, prior to preservation? Y /N 1 liter
Field Decon: Bailer / Filter / Tubing / Other v vl
Sample Appearance: \)( J/\«)/ : \l
' wr v gopm ()
Field Parameters N f
mstrument ID # H# 1 Turbidity # TB-1 InstrumentID# SC#1
[pH/Temp {Temp {Spec. Cond. ]

Note: pH and SC measurements are automatically temperature compensated by the instruments
Well Condition Checklist
General Condition:
Protective Steel:

it

/ Needs Repair Rlser ST / QV%
7 Cracked / Leaking / Bent / Loose / None  Riser/Gogd / ged

Well number vj ﬁ N Is well

‘Well Cap: L/ Broken / None N ﬁﬁ@b Token /

Evidence i ‘water between segusty casing and riser?@] Rustaround Cap

Evidence of po_nding around weli% Concrete co]l / Cracked / Leakmg / None
Gopher type holes around collar?: Y / Other Evidence of: Rodents None
Comments: : =7

3




Groundwater Sampling Field Data Sheet

Client/Project Name: CPR Underground Recovery System

Well ID
M

W-7SR |\

Project Location: Bayamon, Puerto Rico

Sample #: Mw - ISR |Sample DatmTZﬂ 0%

Sampled by: I\W(}W

Elevation Data

Date: Time: _iﬁ i

iz
Well Diameter (inches): o

(if different from sample date)

(ft)

Water Column Height:
|Depth to water(ft) /‘ 1{...) ~{purge factor {0.522 fo? 2" well; 1.98 for 4" well)
Bottom of well(f) 5’ '&Do Volume to be purged: E(gal)
Measuring Point: TPE%@@ / 88T Rain previous or current day: Y /N
Measuring Device ID#: W (W PID (ppm) '
Conmments:
Purge Data
Tnitial water level (Fy: ] - LD Time |Vol. (gal) pH temp (C) { SC (uS/cm) |Turbidity NTU)
Post-purge water level (ft): _]. | LZ \ '\/\« iIs1i © C.4G (2%.4) 120, 13.%
{Sample after 80% well recovery or prior to 2 hrs after purging) ' Z."O | S ?-3)/ . d”’ l’l ‘ "+ q ‘_5
Pump Rate: _ (Ipm / gpm) ' (L0770 4,28 |21l L2 704 O-0
Well Yield,Fhelr / Moderate / Low / Dry ! r < AN 27.68 @"7 O
Purge devid / Nondedicated YAV %Y q.JY (2.0 (9 0.6
Device typeNEalEr Peristaltic / Submersible / 1215125 ? 11 127..7 693 D0
BladdersWaterra)/ Surface Centrifugal i) =0 4.09 | 22.€) 22 0.0
Comments: —— ! )
Sample Data Vv ) Vv \/ ANy Container Quantity Preservative
Sample Time: 1 J|\§_ Dup: \D  Ms: M MSD: 'V Y VOA (TCL) |3 x40ml] [HCI<2
‘| Approx. sample depth: S (ft) Weather: Sler ' '
Sampling method: Disposable Teflon Bailer / Peristaltic / Bla Metals
Bailer cord: Dedicated / Nundedicated (dissolved) {1 % 500 m{HNO; <2
Pressure Filtered at Well using 0.45u filter, prior to preservation? Y /N 1 liter
Is?i;lii geﬁon; f;iliz / Filter / Tubing / Other AL 4 SDDI WJ
pie APD : . /W}d
Field Parameters _ :
InstrumentID# _ pH#1 Turbidity # TB-1 Instrument ID # SC#1]
{pH/Temp | Temp {Spec. Cond. ]

Well Condition Checklist

Note: pH and SC measurements are automatically temperature compensated by the instruments

General Condition: u6d/ Needs Repair

Protective Steel "Cracked / Leaking / Bent/ Loose / None ~ Risgze

Evidence of ponding around well?<¥/ N

Comments:

Gopher type holes around collar?: Y Other Evidence of:

Riser type: SST / CPVY

d / Damaged / None

Well number visiblgZX / N Is weBplumb?R/ N
Well Cap: Broken / None ' Lockz(Food/ Broken / None
Evidence water between security casing and riser‘@ Rust d Ca@ N

Concrete colla€; OK»/ Cracked / Leaking / None
odents / Insects / @




Groundwater Sampling Field Data Sheet

Client/Project Name: CPR Underground Recovery Systens Well ID

My_37A

Project Location: Bayamon, Puerto Rico , :

Sample #: |Sample Date: ﬁ/ﬂ B ?” Sampled by: M -2 ) A
) M4

Elevation Data L ( [ . _

Date: Time: | D ;2" Well Diameter (inches):

(if different from sample date)

-~ ‘Water Column Height: 2 (ft) )
{Depth to water(ft) 9> purge factor (0.522 for 2" well; 1.98 for 4 well)
Bottom of well(ft) pl 7 é‘z? Volume to be purged: v + _(gal)
Measuring Point: ~ TPS / é(? / S8T Rain previous or current dayiy? N
Measuring Device ID#: PID (ppm) e——=
Comments: '
Purge Data
Initial water level (fi): f i Time Vol {gal) ! pH temp (C) SC_ (uS/cm) {Turbidity NTU)
Post-purge water level (f): Q8. )‘Lf ) lai A ﬁ 2¢-ly é_ii) ' 5
(Sample after 80% well recovery or prior to 2 hrs after purgmé) / 4 2\53—_ 7 J X&) Lf?j
Pump Rate: _ {lpm / gpm) 1,14 é/ 232742/ ) .‘:
Well Yield: High / Moderate / Low / Dry 12 ) ’Ta Zz 19 .67 |98-33 | LD] 97-9
Purge device: Dedicated / Nondedicated T le P> Dry
Device type: Bailer / Peristaltic / Submersible / /2.5 7
Bladder / Waterra / Surface Centrifugal ~
Comments: 5 c
T acof 25 p((‘ouﬁ*’v 3 = 52
. -y : 6 (0,
« D.3> s . 4
Sﬁnple Data o , Container Quantity Preservative ) q
Sample Time: | @JSDup: 7= _/MS: = MsD:_Z VoA (ICLy 13 x 40 ml [HCI < 2 7
'| Approx. sample depth: ) [¢i3) Weather: g?\/'\'ég o ' 76 5)' S .23
Sampling method: Disposable Teflon Bailer / Peristaltic / Bladder / Wa€rz Metals
Bailer cord: Dechcatea / Nondedicated : (dissolved) |1 x 500 m{HNO,; <2
Pressure Fxltered ai Well using 0.45u filter, prior to preservation? Q /NM\ 1 liter
Field Decon: Bailer / Filter / Tubing / Other _ 2V, }Q
Sample Appearance: C}V
eAv lv), - § %wp
Field Parameters hd
InstrumentID # ___pH¥ 1 Turbidity # _TB-1 InstumentID# _SC#1
pH/Temp | Temp {Spec. Cond. ]
Note: pH and SC measurements are automatically temperature compensated by the instruments
Well Condition Checkhst

General Conditio,
Protective Steel! / C
Well number visible?/4/ N

Well Cap: Broken / None
Ewvidence o

Evidence of ponding around well? m@

Gopher type holes around collar?: Y
Comiments: .

/ Needs Repair

cked / Leaking / Bent / Loose / None'

aim water between security casing and riser?:

Riser e SST /
Rlser
~Is we ?]
'Lock roken / None

@ ‘

Rust around Cap Y
Concrete collag Cracked / L
Other Evidence of: Rodents / Insec

one

¥



Groundwater Sampling Field Data Sheet

4’37 4.23

Chent/Pmied Name: CPR Underground Recovery Syste, .t » P{/ ell ID .
Project Location: Bayamon, Puerto Rico / Mw ﬂ/
ISample # My )4 |”3 |Sample Date{ﬁ? MY / D Sampled by

Elevation Data

Date: Time: “} %{ X Well Diameter (inches): 2{

if diff: t from sample date) ~
e Water Column Height: A8S5Y St (it ' 1

Depth to water(ft) j/. O = purge factor (0.522 for 2" well; 1. 98al for 4" well)

Bottom of well(ft) 0 4 -»/,. O Volume to be purged: _iﬁL_(g )

Measuring Point:  TPS / PVC / SST Rain previous or current day: Y /N

Measuring Device ID#: _ PID (ppm) -

Comments:

Purge Data %

it i /cm) | Turbidity NTU)

Initial water level (f): 01 D Time |Vol. (gal) pH (temp (C) : SC (uS/cm.

Post-purge waterlevel (ft): _[ 1 . o + | o } 0 ) 3 q—g 21 O 7. 0¥ 37 22| 7L Z ) B
(Sample after 80% well recovery or prior to 2 hrs affer purging) <7 , '< %’ . '7 /_ 0. & g 7 2L 6 "i’.& e

Pump Rate: _ (lpm / gpm) ‘ ‘152‘ - % 7_'6 29 .39 z:’)g 7’ Z
Well Yield: High / Moderate / ¥69 / Dry 1665 8 75 : )

Purge device: DE d /Noncated ‘ inl ] £.9)¢% 83| LY g (2
Device type:@aileT [ Perigtedtie Submersible / 'il75§/ x (“/’)( Lo 9—/ L &p <y

Bladder @ Surface Centrifugal 10 13-. -

Comments: —

Sample Data _ Container Quantity Preservative

Sample Time: /U £ 7 MSD . VOA (TCL) |3 x 40 ml [HC1<2
‘1 Approx. sample depth; (ft) Weathel ' :

Sampling method: Dlsposab e Teflon Bailer / Peristaltic / Bladde Metals ’

Bailer cord: Dedieated / Nundedicated (dissolved) |1 x 500 m{HNO, <2

Pressure ﬁﬁm*{ﬁen using 0.45u filter, prior to preservation? Y /N 1 Iiter

Field Decon: Bailer / Filter / Tubing / OthenDA D rn{

Sample Appearance: o7 +)

VY ' / 5i W L
Field Parameters ‘
Instrument ID # H#1 Turbidity # TB-1 InstrumentID# SC#1
lpI—I/I‘emp {Temp |Spec. Cond. ]

. Note: pH and SC measurernents are automatically temperature compensated by the instruments
Well Condition Checklist

General Condition: @6od// Needs Repair Riser type: SST /
Protective Steely Tacked / Leaking / Bent / Loose / None Riser: @ Damage ne

Well number visible?: Is well pfugh ”

Well Cap: G665 Br one ;\ﬁO : 4% PAJ/LD Lgck: Good /NSroken / None /\)[74
Evidence in water between security casing and riser? @N t atound Cap: Y /|

Evidence of ponding around well?gzz N Concrete coll racked / Leaking / None

Gopher type holes around collar?: Y / Other Evidence of: Rodents / Insects / Xon
Comments: .




Groundwater Sampling Field Data Sheet

rhent/PmJeci Name: CPR Underground Recovery Sysiem Well ID I (ﬁD
Project Location: Bayamon, Puerto Rico . -
Sample #: Uirvo . &) ]Sample Date: ‘//,;z *:}’/ > 7 Sampled bzim
evation Data ~ ' _
I];:zlzte Time: _/_2_.._3_5_ : Well Diameter (inches): _._J_L___
different fr mple date) _
(if different from sa ) Water Column Height: M—(fgf o well)
{Depth to water(ff) —]0. &F purge factor (0.522 foi 2" well; 1.9 alor we
Bottom of well(ft) 4 / Volume to be purged: L\tﬂ_—_—_(g )
Measuring Point:  TPS 7 / SS8T Rain previous (%r;:nt day”¥I/' N
Measuring Device ID#: W _ PID (ppm) Conmi '
Comments: L M
Purge Data .
Initial water level (fi): 7 Time {Vol. (gal) pH temp (C) | SC (pSfcm) L N?U)
Post-purge water level (ﬁ) [ ¥ ‘ é), :DZ 7‘ & ¥
{Sample after 80% well recovery or prior to 2 hrs afier purging) ] < . : g -
Pump Rate: _ (Ipm / gpm) ) 2 ‘S‘s”) €3] °7.00 :2;3
Well Yield, PHERY Moderate / Low / Dry ikl lﬁ (De1?2177-09 75: 2
Purge devicg Dedicaiel / Nondedicated 0nspl 10 < ',_5 m77 ?7 g = .
Device typeg,\E@Q_e_r_LPenstamc/ Submersible / KES IR <. AC Q& 75: -0 49 g 4 ,
Bladder / Waferpd | Siface Cenmifugal — [n S )gp L 5.9/ a2t L) 2.09 =5 |
A ———————————— A - 7% A4
Comments: ‘,msz- l7 3L
. %;
Sample Data 5 z% " Container Quantity Preservative
Sample Time: 1~ Dup: .~ MS:__¢~ MSD:7_ VOA (TCL) |3 x 40 ml [HCI <2
' Approx. sample depth: 5 (ft) Weather: ‘ :
Sampling method: Disposable Tcﬂon Bailer / Peristaltic / Bladder /&f_jﬁ/ Metals
Bailer cord: Dedicated / Nondedlcated"\lq (dissolved) |1 % 500 m{HNO, <2
Pressure Filtered at Well using 0.45u filter, prior { preservanon‘? @ N 1 liter
Field Decon: Bailer / Filter / Tubing / Other
Sampie Appearance: -
Field Parameters
Instrument ID # ___pH# 1 Turbidity # TB-1 InstrumentID#  SC#1
{pH/Temp {Temp {Spec. Cond. : ]

Note: pH and SC measurements are automatically temperature compcnsated by the instruments

Well Conditlon Checklist

General Conditiony: Gogd// Needs Repair SST /

Protective Steel; Oﬁ?f(}r ed / Leaking / Bent / Loose / None r& d / Damage / one

Well number. v131ble‘£§’,/ Is well pliim W

Well Cag? Godd / Broken / None ‘ o oo Bovken ¢ N2 AU

Evidence of ponding around wel1?: Concrete collak; OF
Gopher type hales around collar?: Y 4

racked / Leakin, %\T}one
Other Evidence of: Rodents /!s @
Comments: )

Evidence of rain water between security ﬁasing and riser?: Y // Rust around Cap: Y/

/
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Groundwater Sampling Field Data Sheet

Client/Project Name: CPR Underground Recovery System

Wel]%b\) /é BL

(L‘/’S’%’,ﬁ»ﬁb

Sampled by: "V Atl—

& ?7\6, S 3)

Project Location: Bayamon, Puerto Rico f
Sample # MW -| b L —|Sample Date: ‘?/} 37"/,3?

Elevation Data 4
Time: ’ \2 &

Date:
(if different from sample date)

i
Well Diameter (inches): CQ !

Water Column Height: %«i‘%ﬁ)
{Depth to water(ft) A™M purge factor (0.522 for2" well; 1.98 for 4" well)
Bottom of well(ft) " 2< Volume to be purged: 23, €Y
Measuring Point: ~ TPS / SST Rain previous or current @ N
Measuring Device ID¥: gl s . PID (ppm)__—"
Comments:
Purge Data __
[Initial water level (f8): 7 l Time |Vol. (gal) pH _ [temp (C) | SC (uS/cm) [Turbidity NTU)
Post-purge water level (f9): L &2 % 25 © A1 S7 | SFE [ 4‘,/
{Sample after 80% well recovery or prior to'2 hrs after purging) I‘-T = N ’ 24’ fl? l f? g o €
Pump Rate (lpm / gpm) : |pelhNe ‘ b2 .2\2 //, 3 D
Well Yi Noderate / Low / Dry 11248, % q c#_ E ? 7S | Lo =)
Purge devic icgted / Nondedicated » 15 X 129 o3| Ly & 0-°
Device type: Batler / Peristaltic / Submersible / 2.0, 2K Sl anr Rl L L ;, ©.D
Bladger7 Wateiya / Surface Centrifugal 4 |
Comments: g J T
Sample Data . Comtainer Quantity Preservative
Sample Time: /¢ g%’ Dug: &~ MS: = ED: = . VOA (TCL) {3 x40 m! |HCl<2
‘|Approx. sample depth: 5% () Weathmh“ ’
Sampling method: Disposable Teflon Bail;r / Peristaltic / Blad‘d;r@ Metals
Bailer cord: Dedicated / Nondedicated w (dissotved) {1 % 500 miHNO,; <2
Pressure Filtered at Well using 0.45u filter, prior to preservation? Y / 1 liter
Field Decon: Bailer / Filter / Tubing / Other N S0 Vi /f'
Sample Appearance: -Fﬂﬁ b up L .
Field Parameters A
Instument ID# __ pH# 1 Turbidity # TB-1 InstrumentID#  SC#1
pr/Temp fTemp ISpec. Cond. j

Note: pH and SC measurements are automatically temperature compensated by the instruments

Well Condition Checklist

General Condition, Needs Repair
Protective Steel: racked / Leaking / Bent / Loose / None

N
YéN?

Well number sxaible7:

Well C Bioken / None ' Lo
Evidende G rain water between security casing and riser?:

Evidence of ponding around well?: Y
Gopher type holes around collar?: Y
Comments: :

¥ 1O
Rus d

Broken / None
Cap: Y

Concrete colla%: Cracked / Leaking / None
Other Evidence odents / Insect e :
A -
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Groundwater Sampling Field Data Sheet

C]ient/ijeét Name: CPR Underground Recovery System Well ID’7 Q B Z_ n@ 7 L 6 —fvi’ﬁ,
Project Location: Bayamon, Puerto Rico _— focon - } R , ; _ V= e
Sample #: MO - O L’ |Sample Date: 57/9 3/ O? Sampled by: A (/ S/ # P
Elevation Data : . _ 4 3915
Date: _ Time: LL_d_L Well Diameter (inches): Q- ‘h?f 4
if different fr le date) L v 7 ‘
(f dfferent from sampe 22 Water Column Height: ’tX ) - _(ft)f 4 n 57{, "l/‘ 'D fe
' " well; 1.98 for 4" we s
{Depth to water(ft) 7.9 purge factor (0.522 for 2" well; f
Boftom of well(ft) 54 .0 Volume to be purged: Q‘___,____ W(gM)
Measuring Point:  TPS /(PVLZ / SST Rain previous or current day AN
Measuring Device ID#: I , PID (ppm)___ T
Commernts: ' W o’ )
Purge Data - PH ok, __
Initial water level (fi): 1.80 . i Time Mot (gal) -pH temp (C) | SC (r&S/cm) Turbidity NTU)
Post-purge water level (ft): ¥/l ?{b}é V- 7D o 2 s 99 5 '){o .1
(Sample after 80% well recovery or prior to 2 hfs after purging) 7059 § Jﬂ_ ) . q‘7 '1 (] b\ IO \
Pump Rate: (lpm / gpm) : Rot | K.5% /10 26.93 1006 . Q‘ ;_»
Well Yiel¢f High+Notprate / Low / Dry 1805 B354 | 15 126-%) | 359 0.
Purge deviceedicated / Nondedicated _ 191 T <85I o l(n %Y qu 3.0
Device type: Baflér / Peristaltic / Submersible / VST %H T 25 126-L¢ KK . 0
Bladder@rra/ Surface Cenirifugal 12.C3| % 4" DY L. 65 692 D0
Comments: - '
Sample Data , Container Quantity Preservative
Sample Time:m?zzr)upz " MS: _~~ MSD: VOA (TCL) |3 x 40 ml} {HCI <2
| Approx. sample depth: 5 ° ; (ft) Weather: :

Sampling method: Disposable Teflon Bailer / Peristaltic / Bla Metals

Bailer cord: Dedicated / Nundedicated N/,Q (dissotved) |1 x 500 m{HINO; <2

Pressure Filtered at Well using 0.45u filter, prior to preservation? @W 1 liter
Field Decon: Bailer / Filter / Tubing / Other >} 1 ‘H
de F

- 00
Sample Appearance: . /F ?‘]’ M/IA f‘“

- ple
Field Parameters _ :
Instrument ID # __ pH#1 Turbidity # TB-1 InstrumentID#  SC#1
{pH/Temp [Temp |Spec. Cond. |

Note: pH and SC measurements are antoratically temperature compensated by the instruments

Well Condition Checklist — ™\ Y
d /b%%?i %l.apair Riser .SST / \Pvd
cke Zaking / Bent / Loose / None RlseQ / Damaged / None

Well m sible?: Y/N Is well plumb? N

Well C::@Id / Broken / None ' ™ Lock: Good / Broken gz

Evidence of rain water between securiyacasing and riser?: Y @ Rust around Cap: X/

Evidence of ponding around well2: Y] Concrete collar / Cracked / Leaking~{None
Gopher type holes around collar?: Y / Other Evidence of: Rodents / Insec

Commens: hlqcoﬁ, 5’\\7(.%7_ 3% o AN

Protective Steel;




CPR URS Semi-annual Groundwater Sampling

__SA200__

Well #: MW- Date. Time PID  |WL WD Sample time March |Sept. [Notes
14A (V, Pb)* Wnjed 227 | — .23 X
15A (V, Pb) 9o (4o | — |17/ X
16A (V, Pb)* 138 19| — /.2 | X
37A (V, Pb) 5233 1527 | - [2.9% (85 X [ X
63A (V, Pb) 92387 | 1e4L| ~ A7/ X
13B2 (V, Pb) 2O et] |~ 11295 — X
14B (V, Pb) dHAA 1 4.2% | ~ [I/,0L [orb X X
1682 (V, Pb) U 18 . H| — | &2 X .
16B2'(V, Pb) i/g,tf Fiyu L] — 1774/ 1424 [~ X X
18D (V, Pb) 1270807235 | ~ [P 6 2.5 1 ——— | X X
20B (V, Pb, As) At oA [{L50 ~ 1343 [#1L X | X
21B (V, Pb, Hg, As) |4J23js9 | 4 1D — LY S L — | X X
75B (V, Pb, As) Yosjo¥ | 1id ) | — [l /e Si3tg |vDi327 X X
- vMSi 332 [vMSD 7733 8
76B2 (V, Pb, As) %.T;/u') T | = 750 /€3 — | X [ X
77B (V, Pb, As) . WA [ ) T [014 X | X
78B (V, Pb, Hg, As) ITPMoA[ 22y | _ 331 ST4yy |mD i FiF X | X
, ] - mMS 4 [mMSD juZL
B X X :
CALIBRATION
Notes: Dated/2#/%9 Rea@rr{wg Time
S - sample WL - Water Level pH meter 7 o0
D - duplicate WD - Weli Depth Cond. meter / ‘7‘
MS - Matrix Spike PID - Photoionization Detector PID D 0/ 7} 5
MSD - Matrix Spike Duplicate m - Dissolved metals (1, 1L or 500 mi plastic w/ HNO3)  Turbidit
v-- votatile (3, 40 ml vials w/ HCL) * - Measure water level from outer casing mark Date 1)L W
Only take trip blank sample for VOC analysis. pH meter @ 0§/ 7 00
For specific details per well refer to the Groundwater Sampling Field Data Sheet Cond. meter ;9
Well number Date Tlme WL (toc) PID
158 (44 f 5.3¥ Turbidity, 1 5
13A /“"’ 5.2¢ Date o 9 /o
13B ~— ew> pH meter 55 -OD
16B /aLLf )Q’L/T 5-%) Cond. meter 14 )®
16C ? iyl (;,c y % PID
76A / ¥ Turbidity P, 0/ .
RN /ENTY 75;; g 2.5

e by '?'%Zf*i/t‘/%
1D L5 1o\

(. DLDb\@J(b’dD
4” wo 3 gyt 5% Yon
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